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Summary:

Novel synthetic application of the title compounds to aldehydes, methylals,

carboxylic acids, and enol or dienol ethers has been newly developed.

Carbon-carbon bond formation involving carbon homologation is one of the more important

problems in synthetic organic chemistry.

carbon elongation has been the subject of

Above all, development of effective reagents for one

extensive interest. In line with this, sulfur derivatives

such as S,S-acetals (1,3-dithianes) and their S-oxides (FAMSO) have received considerable attention

for these two decades.l)

or acidic conditions are generally required for their conversion into carbonyl compounds.

However, these reagents are not always employable because metallic salts

In our

program for developing more versatile reagents, we found that methoxy(phenylthio)methane (la) and

methoxy (phenylsulfonyl)methane (1b) can serve as useful reagents for onme carbon homologation.

our knowledge, synthetic application of these compounds has been rather limited.

To

2-4) Herein we

wish to report a much more versatile and novel synthetic application of 1 which gives rise to

a variety of compounds as depicted in Scheme I.
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Notable features of these reagents are as follows; i) a general synthetic method for methylals
is provided, ii) synthetically useful carboxylic acids can be obtained by a simple procedure, 1ii)
conversion to aldehydes proceeds under almost neutral conditions, and iv) there have opened new
routes for enol or dienol ethers which are difficult to obtain by other methods. It should be noted
that la and 1lb usually possess their own utilities, but in some cases, they are complementary to
each other.

Carbon-carbon bond formation was easily achieved by treating anions of l?) with organic halides
or carbonyl compounds in THF at -78 °C. Trost et al. reported that the B-hydroxy compounds obtained
from la and lactones can be converted to the corresponding methylals by use of mercuric chloride-
red mercuric oxide or iodine in methanol.z) As shown in Table 1, we found that conversion of the
alkylation products of la to the corresponding methylals 3 is effected by a catalytic amount of p-
toluenesulfonic acid in refluxing methanol for 2 h. Unfortunately, however, this method was found
not to be effective for B-hydroxy derivatives 2b which resulted in unsatisfactory conversions even
after a prolonged reaction time (entry 4 and 5) or afforded a~phenylthiomethylals 4 exclusively
(entry 6, 7, and 8). By contrast, it was revealed that employment of the sulfonyl derivatives 2d
and 2e induced no rearrangement of the phenylsulfonyl group to give corresponding methylals 3 in
high yields irrespective of starting material. Thus, the sulfonyl compounds seem to serve as

varsatile synthons for methylals.

Table 1. Conversion of 2 into methylals 3 or 4.

2 yield,z?

entry Rl R2 X n 3 4
1 Cq3Hyy H H 0 78
2 Ph H H 0 72
3 ClOH17CH(OH) H H 0 70
4 CoH ; H OH 0 21
5 fcaz-ys OH 0 30

6 Ph H OH 0 80

7 CHy CH, OH ] 58

8 Ph CH, OH 0 56
9 CyqHyy H 2 92
10 Ph H 2 99
11 CHyy H OH 2 91
12 <CH OH 2 90

2’5
a)

Isolated yields after column chromatography.

Further, phenylthio derivatives 2a and 2¢ can be directly converted into carboxylic acids 5a
and 5b, respectively (see Table 2) by Jones type oxidation (Cr03—HZSO4 at 0 °C for 1 h in acetone).
It is possible that the reaction proceeds via an aldehyde intermediate from an initially formed

labile sulfoxide since more than 2 equiv of the oxidizing reagent is required. It is noteworthy
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Table 2. Conversion of 2a and 2c¢ to carboxylic acids 5.

entry 2a and 2c 5 yield, s
1 Ph 78
Cl4H2_9—§ €14H29%00H
CH
3
2 Mph WOZH 0
CH3
3 CsHil_C;Ph "8 _con 55
2
A CH3

=x
[=-]

s

52
02H

5 <:2£_<2Ph
Ac CH3
2) Isolated yields after column chromatography.
that synthetically useful o-acetoxycarboxylic acids can be obtained in good yields by this method

c EAC

4 Ph iP Pﬁ co, 60
Ac 0OC 3 Ac
IAC

and that allylic derivatives are not isomerized into conjugation.

In the course of the study on oxidation of 2a and 2c, we found quite surprisingly that
aldehydes 6 were produced in good yields. Treatment of 2a and 2c with m-CPBA at -5 - 0 °C in
toluene yielded the corresponding sulfoxides, which are stable below 0 °C, but decompose between
10 - 40 °C to give aldehydes 6a and 6b, respectively. On the other hand, rapid heating of the

sulfoxides formed in situ to 120 °C provided enol or dienol ethers 7. The results are summarized

Table 3. Conversion of 2a and 2c to aldehydes 6 or enol (dienol) ethers 7.

entry 2a and 2¢ 6 Yield,%® 7 E/Z yield,%®
1 c p_ 5Ph €, 4H,ygCHO 78 C14H,pJ0CH; 60/40 85
13727~ 0CH,
SPh
2 ><<CH2)MCH3 & ;CHZ)QCHO 88 Eg)(cnz)g/bcu3 60/40 80
Q9
SPh
3 THPO(CH2)3\,LOCH3 THPO(CH,) , CHO 74 THPO(CHZ)z,/T)CHB 55/45 72
4 Mh WCHO 30P WCH 53/47 68
CH, 3
C.H
5 5711 SP1C1H CHiy  cho 40 C.H JOCH; 64/36 70
BAC 3 Ac Ac
6 P ASPEH Ph__CHO 44 PH{OCH375/25 72
¢ 3 EXC Ac
a Isolated yields after column chromatography unless otherwise noted.
b) 1

Determined by the “H NMR spectrum of crude products which are contaminated by the corresponding
dienol ether (50% yield). Purification by column chromatography resulted in decomposition
of the aldehyde.
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in Table 3. The notable features of this method are twofold; i) aldehydes or enol ethers can be
obtained from common precursors only by changing the reaction temperature, and ii) the reaction
proceeds under almost neutral conditions, so that coexisting acid-sensitive functional groups such
as tetrahydropyranyl ethers and acetals are not affected by the reaction conditions.

Finally, we found that enol or dienol ethers can also be prepared from the corresponding
sulfonyl derivatives 2d (see Table 4). Desulfonylation occurred easily by treating these compounds
with t-BuOK in THF.6) When homoallylic phenylsulfonyl derivatives were employed, dienol ethers
which are useful for the regloselective Diels-Alder reaction7) were formed with a high degree of
stereoselectivity for the E isomer. This is quite important since the Z isomer is inert to the
Diels-Alder reaction.

Table 4. Conversion of 2d to enol (dienmol) ethers 7.

entry 24 reaction temp °C 7 E/Z yield,%?
1 ¢ 5. S0P 66 ¢ 1,3 0cH, 30770 72
16725\
3
2 PhCHZ—{;O2Ph 20 PhJJOCH, 99/1 68
CH,
3 Mozyh 20 A~A 008, 82/18 76
CH,
4 0,Ph 20 PhS/\JL&‘OCH3 93/7 57
PhS ch
3
a)

Isolated yields after column chromatography.

Acknowledgement. A partial technical assistance by K. Tsuchiya, K. Mori, K. Araki, and
M. Takeshita is gratefully acknowledged.

References and Note

(1) (a) B. -T. Grdbel and D. Seebach, Synthesis, 1977, 357.
(b) L. Field, ibid., 1978, 713.

(2) B. M. Trost and C. H, Miller, J. Am. Chem. Soc., 97, 7182 (1975).

(3) Ae. deGroot and B. J. M. Jansen, Tetrahedron Lett., 1981, 887.

(4) K. Schank, H. Hasenfratz, and A. Weber, Chem. Ber., 106, 1107 (1973).

(5) Lithium salt of la was prepared by treating with n-BuLi in THF at -78 °C, while 1b was treated
with LDA in THF at -78 °C.

(6) A. K. Colter and R. E. Miller, Jr , J. Org. Chem., 36, 1898 (1971).

(7) T. Mandai, K. Osaka, T. Wada, M. Kawada, and J. Otera, Tetrahedron Lett., 24, 1171 (1983).

(Received in Japan 18 July 1983)



